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BrachygnathiainSimmentalCattle
NealE.Woollen'
Introduction
Brachygnathiais a deficitin mandibularlengthcausing
theincisorteethtomeettheupperdentalpadbehindits
anteriorangle.It is a problemtobreedersofbothredand
blackSimmentalcattle,aswellasotherbreeds.Thecondi-
tionhasbeenconsideredinheritedas a simpleautosomal
recessivetrait.Ithasalsobeenobservedasonepartofa
lethal,multiple-defectsyndromein Simmentalscausedby
thecalfbeingbornwithanextrachromosome(Trisomy17).
Intrauterineinfectionwithbovineviraldiarrhea-mucosaldis-
easevirus(BVD-MD)alsocancausethedefect,butusually
inthiscasethecalfis alsobornwithavarietyofadditional
problems. In Anguscattle,thedefecthasalso been
observedaccompanyingosteopetrosis,an inheritedbone
defect.
Selectivecullingandbreedingpracticesdesignedto
removeanundesirablegenetictraithavebeenunsuccessful
fora numberof producersof bothredandblackSimmen-
tals.Forthatreason,wehavebeenstudyingtheinheritance
ofthisconditioni moredetail.
Procedure
An affectedanddistantlyrelatedredbullandheiferwere
selectedas thefoundationforthisproject.Followingsuper-
ovulationand embryotransfer,14 calveswere produced
fromthismating.One affectedheiferwas selectedto mate
backwithhersire. Elevencalveshavebeenproducedfrom
thismating.The samebullwasmatedtoanaffectedAngus
cow. Sixcalveshavebeenproducedfromthismating.
SemenhasbeencollectedfromablackSimmentalbull.To
evaluatethesourceof deleteriousgenesin black
Simmentalc ttle,hewillbematedtothesamefemales.
'Woollenis a veterinarymedicalofficer,AnimalHealthSystems
ResearchUnit,MARC.
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Results
Theinitialmatingproducedthree(21%) affectedcalves.
The father-daughtermatingproducedtwo (18%)affected
calves. The Angus-Simmentalmatinghas producedno
affectedcalves. Affectedcalveshavehadnoadditionalsig-
nificantdefects,andhavebeenofbothsexes.
In a recessivemodeof inheritance,twoaffectedcattle
shouldproduce100%affectedcalvesif penetranceis com-
plete. It is clearthatthereare significantfactorsaffecting
penetrance,or thatthe conditionis not due to recessive
geneaction.
There is no significantdifferencein the percentageof
affectedcalvesproducedfromeitherSimmentalmating. It
is reasonableto assumethat if enoughcalveswere pro-
duced,theaffectedpercentagewouldberoughly25%. This
patternof inheritanceis compatiblewithoverdominanceat
twogeneloci(locations)involvingfourgenes. Inoverdomi-
nant inheritance,the heterozygote(Aa) is differentfrom
eitherthe homozygousdominant(AA) or recessive(aa).
Overdominanceat one locuswouldproduce50% affected
calves,andoverdominanceat two lociwouldproduce25%
affectedcalves.
The fact thatno affectedcalves have been produced
fromtheSimmental-Angusmatingsuggeststhatinheritance
of the condition is different between the two breeds.
However,withonlysixcalvesproducedtodate,thisis only
an assumption. If this patterncontinues,we also can
assume the condition in black Simmentals is of either
Simmental or Angus origin and not combined genetic
action. Identicalmatingsusingthe blackSimmentalbull
shouldclarifythismatter.
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